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(54) LED DISPLAY DEVICE 
(57)Abstract 

PURPOSE: To correct color difference when a video signal such as an I 
NTSC signal is displayed on a display device using a LED. 
CONSTrrUTION: The NTSC signal 5 is converted to an RGB signal 6 in 
an image input part 3, and a color air 7 representing the chromaticity of 
the RGB signal 6 is operated in a color area arithmetic part 41, A 
correction signal 8 decided by the color area number 7 and the RGB 
signal 6 is operated and outputted from a color difference arithmetic 
part 42. A LED driving part 2 generates and outputs a driving signal to 
drive each LED which comprises a LED display part 1. 
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IThis document has been translated by computer. So the translation may riot reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Claim(s)] , 
[Claim 1] The LED display equipment which has the display which comes toj arrange two or more light emitting 
devices, the amendment section which outputs the amendment signal whichj calculated the chromaticity 
coordinate of a video signal and amended said video signal based on said chVomaticity coordinate, and the 
mechanical component which the driving signal over said each of two or moj-e light emitting devices is generated 
[ mechanical component ] based on said amendment signal, and makes saidjtwo or more light emitting devices 
emit light. 



[Claim 2] It is the LED display equipment characterized by outputting the amendment signal which fixed the hue 
for said video signal and amended saturation when having crossed the color! range of said light emitting device 
where, as for said amendment section, said. video signal becomes settled beforehand in an LED display 
equipment according to claim 1 , and which can be displayed. 

[Claim 3] It is the LED display equipment characterized by outputting the amendment signal which amended said 
video signal with the minimum color difference in said color range which! car^ be displayed when having crossed 
the color range of said light emitting device where, as for said amendment section, said video signal becomes 
settled beforehand in an LED display equipment according to claim 1, and wjiich can be displayed. 
[Claim 4] It is the LED display equipment characterized by outputting the amendment signal with which said 
amendment section amended the gamma property of said video signal in the! LED display equipment according to 
claim 1. 



[Translation done.] 
* NOTICES* 

JPO and INPIT are not responsible for any j 
damages caused by the use of this translation. 

i " 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. ' 
3Jn the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] j 

[Industrial Application] This invention relates to the LED display equipment which reproduces a video signal like 
an NTSC signal in a right color by the display using two or more light emitting devices. 
[0002] „ I | 

[Description of the Prior Art] The chromaticity coordinate of the LED display equipment using a light emitting 
device (henceforth LED) and the chromaticity coordinate of an NTSC signal! are shown in drawing 8 . The 
ohromaticity coordinates shown in drawing 8 are u'-v' system of coordinate*, and a gap of a coordinate location 
expresses a gap of a color relatively. j . 

[0003] Since that whose luminescence wavelength of green LED is about 56!0-570nm is mainly used in the case 
of LED. the chromaticity coordinate of green LED differs from the chromaticity coordinate of an NTSC signal 
greatly. Here, since the field (henceforth the field which can be LED displayed) surrounded by the three primary 
colors (RL, GL, BL) of LED among the NTSC signal indication possible fields! surrounded by the three primary 
colors (RN. GN, BN) of an NTSC signal was displayed by LED, it was reproducible in the right color, but although 
the field outside which can be LED displayed could be displayed by CRT, It was not able to be displayed by LED. 
[0004] j 

.Problem(s) to be Solved by the Invention] By the way, at a Prior art. since the chromaticity coordinate of red 
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LED, green LED, and blue LED in three primary colors differed from the chrbmaticity coordinate of an NTSC 
signal in three primary colors as mentioned above, by mixing of LED each sifnple color, there was a problem 
which cannot reproduce an NTSC signal in a right color. Since the chromaticity coordinate of green LED is 
especially shifted from the chromaticity coordinate of an NTSC signal sharply, the chromaticity coordinate of 
LED serves as the form where red was emphasized on the whole. Moreover! since the amount of gaps of the 
chromaticity coordinate of an NTSC signal and the chromaticity coordinate !of LED (the amount of gaps of a 
color) did not serve as a rate of a constant ratio in [ which can be NTSC displayed ] a field, in reproducing an 
NTSC signal, there was a problem that all could not be atijusted only with the mixing ratio of red LED, green 
LED, and blue LED. I 

[0005] Then, it was made in order that this invention might solve the trouble mentioned above, and in case a 
video signal like an NTSC signal is displayed with the display using LED, it ajms at offering the LED display 
control which can amend the color difference. 

[0006] | 

[Means for Solving the Problem] In order to attain the purpose mentioned above, invention according to claim 1 
comes to have the display which comes to arrange two or more light emitting devices, the amendment section 
which outputs the amendment signal which calculated the chromaticity coordinate of a video signal and amended 
said video signal based on the chromaticity coordinate, and the mechanical bomponent which the driving signal 
oyer two or more light emitting devices of each is generated [ mechanical component ] based on an amendment 
signal, and makes two or more light emitting devices emit light j 

[0007] Moreover, in invention according to claim 2, the amendment section according to claim 1 is characterized 
by outputting the amendment signal which fixed the hue for the video signal; and amended saturation, when the 
video signal has crossed the color range of the light emitting device which bjecomes settled beforehand which 
can be displayed. j 

[0008] Moreover, in invention according to claim 3, the amendment section according to claim 1 is characterized 
by outputting the amendment signal which amended the video signal with this minimum color difference in the 
color range which can be displayed, when the video signal has crossed the dolor range of the light emitting 
device which becomes settled beforehand which can be displayed. Moreover!-, in invention according to claim 4, 
the amendment section according to claim 1 is characterized by outputting jthe amendment signal which 
amended the gamma property of a video signal. j 
[0009] j 

[Function] Generally, the chromaticity coordinate of a light emitting device differs from the chromaticity 
coordinate of a video signal like an NTSC signal greatly. Therefore, it is an important technical problem how a 
video signal is correctly reproduced with the LED display equipment using a! light emitting device. 
[0010] So, in invention according to claim 1, since the amendment signal wh|ch added amendment to the video 
signal by the amendment section is outputted and a mechanical component joutputs a driving signal to a light 
emitting device based on this amendment signal, a video signal can be displayed on a right color by the display. 
[00 11] Moreover, in invention according to claim 2. since fix a hue for a video signal by the amendment section, 
saturation is amended, an amendment signal is outputted and a mechanical component outputs a driving signal to 
a light emitting device based on this amendment signal, a video signal can bk mostly displayed on a right color by 
the display. j 

[0012] Moreover, in invention according to claim 3, since the amendment signal which amended the video signal 
with the minimum color difference in the color range which can be displayed by the amendment section is 
outputted-and a mechanical component outputs a driving signal to a light emitting device based on this 
amendment signal, a video signal can be mostly displayed on a right color byi the display. 

[0013] Moreover, the amendment about the gamma property of the Braun tijibe (CRT) is beforehand applied to 
the video signal. So, in invention according to claim 3, since the amendment! signal which amended the gamma 
property of a video signal by the amendment section is outputted and a mechanical component outputs a driving 
signal to a light emitting device based on this amendment signal, a video signal can be displayed on a right color 
by the display. j 

5014] j 

.Example] The example of this invention is explained to a detail with reference to a drawing. Drawing 1 is the 
block diagram of the LED display equipment in which one example of this indention is shown. The LED display 1 
which has arranged the red LED and green LED which the LED display equipment of this invention becomes from 
one luminescence wavelength respectively, and blue LED in the shape of M^TORISUSU. The LED mechanical 
component 2 which generates the driving signal to each LED component of "this LED display 1, It has the image 
input section 3 which generates RGB code 6 based on the video signal (this! example NTSC signal) 5 from the 
outside, and the amendment section 4 which generates the amendment sigrial 8 from the RGB code outputted 
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from this image input section 3 f and outputs the amendment signal 8 to the! LED mechanical component 2. 
[0015] The amendment section 4 consists of color area operation part 41 ahd the color difference amendment 
section 42, and the color area operation part 41 calculates the chromaticity coordinate of RGB code 6 outputted 
from the image input section 3. and it tells the colop area njumber 7 defined corresponding to each coordinate 
location to the color difference amendment section 42. The color differenc4 amendment section 42 is a circuit 
which outputs the amendment signal 8 which amends RGB code 6 from the! color area number 7 from the color 
area operation part 41. j 

[0016] The detail block diagram of the LED display control with which drawing 2 is shown in drawing 1 , and 
drawing 3 are drawings showing the color area number calculated by color area operation part. First, NTSC signal 
5 is changed into RGB code 6 in the image input section 3. In addition, although NTSC signal 5 is changed into 
RGB code 6 in this example, you may make it change this into other signal systems, such as YC signal which 
shows brightness and a color, a Lab signal, and a CMYK signal shown by th4 cyanogen Magenta yellow system. 
[0017] Next, in the color area operation part 41, the color area number 7 showing the chromaticity coordinate of 
this RGB code 6 is calculated A u'-v' chromaticity coordinate is divided into two or more fields, and the color 
area arithmetic circuit 41 outputs the color area number 7 corresponding tb the chromaticity coordinate of RGB 
code 6 inputted, as shown in drawing 3 « Simplification of the color area arithmetic circuit 41 and real-time 
operation-ization of an operation are attained by using the store circuit (ROM) which stored the color area 
number 7 corresponding to RGB code 6 beforehand for the color area arithmetic circuit 41, 
[0018] In addition, although uW system of coordinates are adopted as a chromaticity coordinate in this 
example, u-v system of coordinates, x-y system of coordinates, etc. are sufficient as this. Moreover, the number 
of partitions and division width of face of color area may be increased or decreased on balance with precision. 
Each system of coordinates of this chromaticity coordinate are what was defined in Commission Internationale 
de I'Eclariage (CIE), carry out coordinate transformation of RGB code 6, and become settled, and each 
coordinate location corresponds to each color. Although the uV system of coordinates adopted especially by 
this example change X-Y coordinate system and u-v system of coordinates, respectively, there is relation in 
which the distance in space of system of coordinates is proportional to|the|sensuous color difference of a color 
mostly. : ! 

[001 9] The color area number 7 by which the real-time operation was parried out by the color area operation 
part 41 as mentioned above is inputted into the color difference amendment sections 42R, 42G, and 42B. And in 
the color difference amendment sections 42R, 42G, and 42B, based on the fcolor area number 7, several 1 
amends RGB code 6 from the image input circuit 3, and an amendment signal is outputted to the LED 
mechanical component 2. i 
[0020] | 

[Equation 1] RouT =RINxKRxLKGouT =GINxKGxLKBouT =BINxKBxLK however RouT, GouT, and BouT : each — 
amendment signal 8RIN, and GIN and BIN : Each RGB code 6KR, and KG and KB : Each color difference 
correction factor (it corresponds to the color area signal 7) 
LK : lightness correction factor (it corresponds to the color area signal 7) 
It comes out 

[0021] Simplification of the color difference amendment sections 42R, 42G, 

ization of an operation are attaiined by using the storage (ROM) which stored in the color difference amendment 
sections 42R, 42G, and 42B the amendment signal 8 which fills several 1 beforehand corresponding to RGB code 
6 and the color area number 7. Moreover, only each color difference correction factor corresponding to the color 
area signal 7 and a lightness correction factor are stored in ROM, and you may make it calculate several 1 on 
real time. 

[0022] Each amendment signal 8 outputted from the color difference amendment sections 42R, 42G, and 42B is 
added to the LED mechanical component 2, is changed into the driving signal which makes LED emit light 
synchronizing with the synchronizing signal of NTSC signal 5 given from the image input section 3, and drives 
red, green, end blue LED. | 

[0023] Drawing 4 is a chromaticity coordinate which shows amendment actuation of the color difference 
amendment section 42. Since the chromaticity coordinate of LED has shifted from the chromaticity coordinate 
of RGB code 6 of NTSC signal 5 in case the color shown at a B point by thp chromaticity coordinate of RGB 
code 6 of NTSC signal 5 outputted from the image input section 3 is reproduced by LED, the color-difference 
amendment section 42 drives by calculating the amendment signal 8 which fills a-one number by the color area 
number 7 and RGB code 6 corresponding to a B point so that LED may emit light in the color shown by the 
chromaticity coordinate of LED at an A point I 

[0024] Thus, in this example, the color difference at the time of reproducing an NTSC signal with an LED display 
equipment can be made into min by calculating the amendment signal doubled with the chromaticity coordinate 
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of LED according to the color area of an NTSC signal on real time. I 

[0025] Drawing 5 is drawing showing one example of invention according tojclaim 2. and is a chromaticity 
coordinate explaining amendment actuation of the color difference amendment section 42. RN. GN, and BN show 
* ha ^ rom aticrty coordinate of an NTSC signal in three prjmary colors, and ,are the color (field which can be 
NTSC displayed) which the field surrounded by these three points can express by the NTSC signal. Moreover 
? , i!? BL show the chromaticity coordinate of LED in three primary colors, and are the color (field which 
can be LED displayed) which the field surrounded by these three points can express with the display using LED 
Since the luminescence wavelength of green LED is about 560-570nm. in order that the chromaticity coordinate 
of green LED may generally call at right-hand side compared with the chrortiaticity coordinate of an NTSC signal 
by LED, the color field (LED display improper field) which cannot be expressed exists in a green field 
L0026J In the color difference amendment section 42 of this example, when Ithe color B1 of an LED display 
improper field is inputted, the amendment signal which saturation is amended [ signal ] for the straight-line too 
Which connects B1 point and white (W points), and transforms a color to Ai point nearest to B1 point in an LED 
viewing area is calculated. Since the straight-line top which connects B1 point and white (W points) is the same 
hue (class of color), the color B1 of an LED display improper field is convertible for the color A1 of the field 
which makes a hue error min and which can be LED displayed. Although the" above-mentioned explanation was 
earned out about the green LED display improper field, it is the same also dbout red and a blue LED display 
improper field. Thus suitable color correction can be performed by making the amendment signal data decided 
by the RGB code which should make a hue error min. and the color linear number, the color difference 
correction factor, and the lightness correction factor memorize based on a color area number 
L0027] Drawing 6 is drawing showing one example of invention according to idaim 3. and is a chromaticity 

amendment section 42. RN, GN, and BN show 
the chromaticity coordinate of an NTSC signal in three primary colors, and RL GL, and BL show the 
chromaticity coordinate of LED in three primary colors. j 

[0028] In the color difference amendment section 42 of this example, when Icolor B-2 of an LED display improper 
field is 'nputted , a color is transformed to intersection A2 point with the perpendicular taken down from B-2 
point to the field which can be LED displayed. From B-2 point, since A2 poi}rt is the nearest field that can be 
LED displayed, it can carry out color conversion of the color difference! error to the field made into min Thus 
suitable color correction can be performed by making the amendment signal data decided by the RGB code ' 
which should make a color error min, and the color area number, the color difference correction factor, and the " 
lightness correction factor memorize based on a color linear number. ! 

[0029] In addition, each color correction of the example shown in the example shown in drawing 5 mentioned 
above and drawing 6 stores each data in the ****** color difference amendment section 42. and is good also as 
an approach of changing with the hue / color difference change signal 1 1 which chooses whether a hue error is 
made into mm, or a color difference error is made into min. j 

[0030] Drawing 7 is drawing showing one example of invention according to (claim 4. and is an input-output- 
r7n^7^T t Tu t,CS Be - exp,alnlr, e amendment actuation of the color| difference amendment section 42. 
Generally CRT has the gamma property (input data brightness property! shown by x of drawing 7 ) of gamma= 2 2 
On the other hand, since NTSC signal 6 was conventionally displayed on CRT. it has applied to NTSC signal 6 ' 
the gamma property (it is the input data brightness property shown by y of drawing 7 , and is the inverse 
KXmj ^ mm ^2- 2 )o f eamma= 0.45 so that the gamma property of CRT may be negated beforehand. 

E ^ZTk 1 Tf f **** LE ° disp,ay °f invention, since it is the almost 

ZZl T P ** * ° nPUt brightness propertv sho "n by z of drawing 7 ) of gamma= 1, it is necessary to 
ESS, °° mma P J r ° pe, J v . of « amrna = 0 45 ^ta^ in NTSC signal 6. So,, in the color difference amendment 
section 42. an amendment signal is calculated by several 2 and it outputs 
[0032] . * 

Sm U ^°i fl R ° UT = RINxKRxLKxgamma GouT = GINxKGxLKxgamma Boul u « Bainma , nowever 

gamma. It is a gamma correction term. 

StK 3 !^^ Ca,CU,ating an amendment signal based on several 2, a gamma property can be negated together 
with color difference amendment In addition, when the input data brightness property of the LED display 1 1 is not 
I Fn Hi«nL Tk" 1 ! * mul * p,y ? e compensation term which negates the input data brightness property of the 
LED display 1 by the correction formula shown in several 2. although this eiample explained how to negate the 
gamma property included in an NTSC signal. T 

[0034] Moreover, in this example, although the case of an NTSC signal was jexplained as a video signal, the same 
[0035] VeneSS a ° qUire bV addlng amendment like this example also m other signal systems. 

[Effect of the Invention] As explained above, in invention according to claim 1 1, a video signal can be displayed on 
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mnS! 7 *T Wl< ? 80 LE ° disp,av •^Pmarrt. Moreover, in invention according to claim 2. a video signaTcan be 

mrse^etmin 0 " 3 ^ ^ " 050 ^ 6qUipment by amend ^ a vide ° so thaU nue e^r 

[0036] Moreover, in invention according to claim 3'a video signal can be mistly displayed on a right color with 

"n^l m ' SP,ay eqU ' Pment . b/ am6nding 8 Vlde ° S,:gnal 80 *«* a hue *™ «W serve as min * 
conSned r^' n '"^"V 0 " a ? cord,n « *5 ""l" 4> S,nC6 gamma c °™*°" to the gamma property of CRT 
eqCLment °" ' ' ^ ^ be dlSP,ayed a nght C0, ° r »P LED display 

i 
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DESCRIPTION OF DRAWINGS 




[Brief Description of the Drawings] 
rjkawjngjl It is the block diagram of the LED display equipment in which o|e example of this invention is shown. 

i 

i 

the detail block diagram of drawing 1 . I 
drawing showing the oolor area for explaining actuation of drawing 1 
drawing showing the chromaticity coordinate for explaining actuation of drawing 1 
drawing showing the chromaticity coordinate for explaining invention according to claim 2 
drawing showing the chromaticity coordinate for explaining nvention according to claim 3* 
an inpiit-output-behavioral-characteristics Fig. for explaining invention according to claim 4 
drawing showing the chromaticity coordinate for explaining fehe conventional LED display control 



.Drawing 4' 



[Drawing 21 It is 
[Drawing 31 It is 

It is 
It is 
It is 
It is 
It is 



Drawing 5 



[Drawing 61 
[Drawing 7] 
[Drawing 81 



[Description of Notations] 

1 LED Display 

2 LED Mechanical Component 

3 Image Input Section 

4 Amendment Section 
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DRAWINGS 
[Drawing 11 
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<ows$mm^<D&mmtR£itt*<mti:r,x{.>z. l 
fc* $ -3-c, m^^^ifiitm^^im^TcL e d^ 

[ooioi^c-c. \mm i Ksasc^^ra. « je 

c©raiEm-^«ca^Tffi8&apaif^^K#LT 

t>fifc^-r i c <t *jr # s. 
[ooi i ] &tcmM®2K,§&m<Dmmx'\z< mje&ic 

ffl^L, C©ffjE^-B«:SrJl,»T|g8{i8P*«^3teR^tcSt 
50 HJ3fiELt>€i{c«m^5C<i:*J-C^S. 
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£0012] $/cg&jaK3 lC§d$fi,<D&WV\t. ffiiEWlC 

[O 0 1 3 ] *fc!*^m#CCtt. ^v-»« (CRT) 
©#> v#14**iliE0/cttiEm#=&ia*L. C<Dt$lEm 

[00 14] 

«WEEr*S. ##BW©LEDiUi^gra, loo 
#£3£ifcg*>6& i^fe L E D i&SL E D i Wf3 L E D 
iivhy^^^KIBgb/cLEDS^giSl <h, C©L 
E D^7i?a5 1 ©&L E DSfrps©|ggjr{i#££jfr$-S L 
EDS16S82i. ^f-^36>6©Stfe«-^ (^S&SSffl-CtJN 
TS C##) 5 «CS-3$RGBff#8 Sr^fiRr-SpMfeA 
*»3i. C©U»A^JS»3*>J6ffi^$tx*RGB©# 
*»&iliEflr#6 *^fiSl/L E D(K86aJ2'vffliE®#8 * 

[0015] ^iEfiC4 tt. tax v riHsanifa^iiiE 
S542* 6 ti t) , anj rg^9P4U3:ffl<ftA*®3 *>£ tf} 

^73^/cRGB^8©eiSMg<g:S[®U. 

feliliiESP42tt, fix y 7S»®4u6>6©fSx 
y 7 6 R G B 6 =fcffiiET SMIE^ 8 4 ffl 

[ 0 0 16] @2tt. m 1 feigns LE Ds^soapg 

H©mffl«ffiHa. a 3 {tax y r^ffirfiitt-ifsx 
JfeA*SB3-cRGBm^e{c^ifesn4. ft, 

-CJ4NT S Cft#5 4RGB<t#6 «C^^-Cl»5*J, 
-?Vl>Z . ^xp-jfc-c^S-CMYK#^&£te©fe# 
[ 0 0 17] #{Cfex UrWrakL-Ctt. CORGBf 

#6©eaffis<&«-r6xyT##7*ig^fr-5. gx 

'/T®#|5i8S4itiBJ3{c^3n4J:5{c, u' -v' S 
fi^&*&$©«f£»C#if t,, A*SniRGB^6 
©&fiffi&<C;tfjsc;f 5 f&x y r 7 4lH*-r -5 . Si. 

y TS®HK4i«:» K *5*Gi&RGBm#6tc*ftfc:r 

3fexy7#^7£&!fll,?cfatSEl8g (ROM) fcffiJB 

TSCi-c. 6xyTfflSt@K4x©fflmft;<t?f^[©yT 

[ o o 1 8 ] m. ^mmx^mmi vxu ■ - . 



< 3 >, <86I¥8-3 1 74 1 4 

4 

-yffiSig&^r^ii^. */c. gxyr©#8»8&tf 
#»Hitt. SSi©**a^c>-cif»nxia«ii>$-a-T«)<t 

c>. zv&wm&D^m&mimmm&m&L (c i 

E) -e?£«>fct>©-c, [RGBm^eim^sikbxMt 

s&©-c, sffi*s<ag*i§&tt:*ff&rifc©-c*s. # 
Yffiis^. u- v^s**s2ftu/ct©-c*s*i. mm 

(0 0 19] ±jki/ft «fc^{cfexyr?l»8P4rcyr;u 

* ^ AffiffSft/cfe jj y T 7 W, fellffliE«P42R , 
42G. 42BtCA*dnS. -ei,-C|ailMiESP42R. 42 
G. 42B-C«M£A^@S83rt>6©RGB{i#8*f&x 
yT*^7K8-3^tjJBi!lCCj:i3MiEl/. LE 
2 ^fUEil#£ Htfj-y 3 . 
[0020] 

(SI] RouT =RlNXKRxLK 
GouT = GINX KG X L K 

LK 

. BouT : SHiEfB#8 
: SfeHMiEC^ (fex vrm 



20 



(fex y 



BouT = BINX KB x 
(SI/. RouT. GouT 
Rm gin. Bin 
KR, KG. KB 
m icMJti) 
LK 

[0 0 2 1 ] egfitj^ataR. 42G. 42BKK. 3bhfr 
UJbRGBf #6 ifii-j 7f f 7 tkofcfltl/Tfil f 

30 mc-mjEm*% 8 L/ ?tf attssg xr o m) 

■TSCiT?. fe^?ii^aJ42R. 42G. 42B©M^<fciji 

n<D<jT*$j ^m^tim-DX!,**,. x. taxyr« 
^7 fc*fi£Tra«e^ji8iE^. wfi3fiE«gas:©*«:R 

[0022] fe#|giE8U42R. 42G. 42B*>6ffl^Sn 

5#ffiiE«#8tt. lJEDffii6a52lCj!lD^^^ H»A 

oxLED&mzSKmms^Kg&zti. ^ ^ 

40 Wt5LED=S:^fiH-X. 

[ 0 0 2 3 ] m 4 ttt iHJIiEfiP42©JSiEI6ff fc^Tfefi 
^S-CftS. ®ifeA^SB3*>6ffi^3la5NTSC«# 
5©RGBfi#6©f|JSffi^{cJ: 0 BjflHCij*rfe*L E 

Dtcfc 0 w*-ra^. j l e D©fesffig*JNts 

5©RGBffl^8©^ffi&«£TftrU>Sfc«>. fe^ffl 
iEaf42W, B*(C^JSr5fexyT##7<!:RGBm# 

e t tc «t i ^MnsiE©-^ 8 *ia#rsc itc«t 

0. LEDOfeJg^&CCJ^AjStc^fSfcLEDKig 
[ 0 0 2 4 ] C ©«fc *j {C^^yS^TttNT S CM^©e 
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N T S C mttmk? £ iB©feg£g/f\{c tzctw-c 

its. 

[ 0 0 2 5 ] a 5 «, mtm KSB&omwo-mtfcw 
fcmTB-c. siiffliEa!42©ffiEa6f^*siK-rseaffi 

S"C*5. RN. GN. BNtt, NTSC<t-*t©=Mfe 
<DSS^S«:^LT*J»3. C©3j£-CH*fX*ffif&WN 

t s cm^xmmxs (n t s c^Rojifi^tS) r 

*£. XRL. GL. BLtt. LED0=JSa©fiffli 10 
S^^nl/rfeO. e©3j&THSfx3fgiS&&JLED'&flJ 

nfca^ir^r * s fe ( l e d gkmaitimm x 

*S. — flJtCtt. *8feLED©IS3fcjftg#5 8 0~5 7 
OnmW&V 3b itctb % HifeL E D©&a&tB#NTS 
C«#<?)fefflffig4ctfc'sraflJiC<fcSfcjf>. «<D^fc 
LED T«g^g^pJ86ft &«W8 ( L E DmTjk^ZjmW ) 

10 0 2 6] ^6SWOBHttiEaff42-Ctt. L E Dg^ 
^fIliS©fSBiaiA?7Sfx;te4#, Bl^td&(W 
^) 4£*i^ig*gJt£»g**SlELrLEDat^^ 20 
©fc o 4 *> B 1 jfiKStri A 1 j£{Cfe££&Sl*£»ltiE{i 

#«rjs»r «. b 1 j&4 es tite-fefisttti 

©&Bltt. felIigf&*&^4T£LED&niiJtB$flg8 

©feAi«cg&T£c4#-c$s. ±iei»wtt, «a©L 

^H*S/jAi-r^ge RGBi^igy -T##4tCJ: ») 

fex «/ T»#(cs^^-cffitt3-»r*j < c 4 tc «t 0 . ;g 30 
[0027] sei*. f9^3Kia«©#&i#©-f§5fe0r 

tnrrH-c. ei?«iiai42©jtiEaw&siwr*6sg| 

&"C*S. RN. GN. BNtt. NTSCM#©=Hfe 
©fegffitS£^l/C48t>, RL. GL. BLtt, LED 

©=lie©&S^^4^Lr^s. 

[ 0 0 2 8 ] *H*6W©e^MiE^42-Ctt. LEDgirc 

^rw^©eB2*JA*stiyc4#, B2j*«p&led 

Stt-S. A2^EttB2^*5P,®t>iav»LED^WfiB8B 40 

Jf?c*.5c4a>6. fe^^^jNt-rsffij^e^ft 

Tgatea ti-c*j < c 4 «c «fc »> . ssj&aii jEzn *> c t 
[0029] a**. ±mi,tcW5 terns ft&m&m8.& 



#H¥8 -3 1 7 4 1 4 
6 

fe^«m(t^n(c«fctiW«3ms^4t/rfe«l;i,». 

[ 0 0 3 0 ] H 7 ttj »3^S4 {CIBK©B^©-Hffi^ 
*m-TH-C. fekttiE^42©tBiEafpi&SiWrSAU^ 
#ttia'C*-5. -®«CCRT«r = 2. 2<Dtf>-7!tm 

S. — ^. NTSC^Btt. (tefcJrSCRTtC^t, 
Xl,>ft.tclb> NtS(p©#8tCtt4)6*>D«>CRT©^ 
>v^«:iTM^J: 4 Kt = 0 . 4 5 ©#>v#& (El 
7©y-CmfAi?J7 J Y*-«ffi#tt-C, r=2. 2©a» 

[003 1 ] L*L#£8W©5&LEDS?^g©t§ 
£\ CRT4^*l- 5 t' i ^y-7^CT= l©*7>v#£fe 

(H 7 © z -c^^A^ 7 s - * -IMS) vftfrfcab. 

NTSC«^6k^fti-ST=0. 4 5©*/W<!$f4£ 
fr?STi£JS*J* $. 4GTfe^JijEai42'CB. 

[0032] 

[»2] RouT f=RWxKRXLKXr 
GouT = GINX KG& LK X t 
BouT =B»|XKB4l-Kx r 

[0033] caj-yicmzKs^xffimm^mn 

«?HTC4*J-PtfS. &*.-43KftM?»NTSCflri» 

fc$* fx a ^^znm-j-jmc-x, >x®w vtc 

tfi. L E DStm^ 1 ^A&f*- 4» -ttSflftestf y -r T 
ai>»^tett, »2(j:^3fx5ffliESC(CLED^SBl 

[0034] S jbtobNfVU:. WMPK LTNT S 

ce#©i&^4few lit&. -e-©ffi©«#3g(c*jix-c«> 

3^itWI©J:5ttffli^J!in^ac4(c«fc9. K«©«6* 
[0 03 5] 

mm-rzctw'pisi,. xsfcm2ic§B3&(DmiX'it, 

&IBiSII*J*/jN 4 fc 4 «t 5 «:5^m-#4ffliE-r * C 4 (C 
•fco-c. LED^S|g«:J:»J!*»^*«t3aEbt»fe 
«C«m^-5C4*i-Ct5. 

[0036] xn&m 3 Rxtomrnt, feffiKMdJ 

S/h4^5J:^(ci!!«^fi^ffliEr5C4{CJ:-,T. L 

ED^n^a«:«fc»)Kis®#*«t3;iEHr>atc«^-rs 

C4*lffif^ i ' I • 

[0037] X»^4{Cffiig©^-Ctt. |fc&fi#lC 
^*fx5CRT©^^v^(cStrS^>v«iE«rJT^ 
?BTC4*lrta©-t. LED«^StcJ:«3!iill#l<t^ 

IM 1 ] *^8©-|bsMi&mr L E D#bJ&S©$ft£ 

: I 



t 
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* ^^4{Cfc!KCD«W*SiWTSfc«)<DAffi^7 

1 L E Dfg^gp 

2 LEDfgS&gB 

3 @J^A^S5 , 

4 ffliESP 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 
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